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Abstract
Study objective - This paper describes the
objectives, design, and methods of evalu-
ation of the impact of the coeur en sante
St-Henri programme, as well as selected
results from the evaluation to date. It dis-
cusses the possible effects of study design
choices made to maintain the impact
evaluation within budget.
Design - The impact of the programme
is evaluated in a community trial which
compares the prevalence ofcardiovascular
disease behavioural risk factors before and
after programme implementation in the
intervention and a matched comparison
community, in both longitudinal cohort
and independent sample surveys. In ad-
dition, repeated independent sample sur-
veys are conducted in the intervention
community to monitor awareness of and
participation in the programme.
Participants - The baseline sample for
both the longitudinal cohort and in-
dependent sample surveys included 849
subjects from the intervention community
(79-3% of 1071 eligible subjects - 8-0%
could not be contacted and 12-6% refused)
and 825 subjects from the comparison
community (77-8% of 1066 eligible subjects
- 6-6% could not be contacted and 15-6%
refused). The two surveys on awareness
and participation conducted to date, in-
cluded 461 (71-0% of 649 eligible subjects)
and 387 (67-9% of 570 eligible subjects)
subjects respectively from the intervention
community.
Measurements - Baseline data for the lon-
gitudinal cohort and independent sample
surveys on behavioural risk factor out-
comes including use of tobacco, physical
activity behaviour, high fat diet, and be-
haviours related to blood pressure and
cholesterol control were collected in 35
minute telephone interviews in both the
intervention and comparison com-
munities. Data on awareness of and par-
ticipation in the programme were
collected in 10 minute interviews in the
intervention community only in two in-
dependent sample surveys conducted
seven and 22 months respectively after the
baseline survey.
Results - With the exception of smoking,
the intervention and comparison com-
munities were similar at baseline with re-
gard to the prevalence of behavioural risk

factors studied. Awareness of the coeur en
sante programme increased from 64-1% in
January 1993 to 72-9% 15 months later.
Participation in the programme increased
from 21*3% to 33*7%.
Conclusions - This paper presents back-
ground information on the evaluation of
the impact of the coeur en sante pro-
gramme, as a reference for future pub-
lications.

(_J Epidemiol Community Health 1995;49:495-502)

Over the past 20 years, considerable research
effort and funding have been invested to test
community based programmes designed to re-
duce the risk of cardiovascular disease (CVD)
in the general population. To date, results from
the evaluation of the impact of these pro-
grammes on CVD risk factor prevalence are
mixed,' 7 raising some concerns about their
effectiveness and about our ability to evaluate
their impact against marked secular trends of
decreasing risk factor prevalence, changes in
normative standards, and shifts in social and
cultural tastes.8 Nevertheless, the public health
impact of CVD makes community based in-
tervention compelling, especially in population
subgroups which continue to suffer a dis-
proportionate burden of CVD, such as low
income groups.' The challenge now is to find
cost effective ways of adapting and im-
plementing useful strategies identified in earlier
work for subgroups such as the poor. Indeed,
it has been argued that the next phase of re-
search in CVD prevention should focus on
diffusion of effective prevention models, espe-
cially in communities with potentially im-
portant barriers to diffusion such as language,
culture, and poverty."11'2
Coeur en sant& St-Henri is a five year, mul-

tifactorial, community based heart health pro-
motion research and demonstration project in
St-Henri, a low income, low education, urban
neighbourhood of 25 000 persons located in
west-central Montreal. The coeur en sante St-
Henri programme is modelled on the European
and American initiatives in North Karelia,'
Stanford,"3 Minnesota,'4 and Pawtucket'5 and
aims to promote heart-healthy behaviours in-
cluding low fat diet, non-smoking, physical
activity, and cholesterol and blood pressure
control in adults aged 18-65 years. The main
study hypothesis is that important determinants
of population risk are behaviours acquired and
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maintained through social learning and com-
munity support. Changes in the prevalence of
CVD risk factors and eventually reduction in
CVD morbidity and mortality can be achieved
through community wide education and the
creation of an environment favourable to heart
healthy behaviours.
The coeur en sante programme is grounded

in social learning and behaviour change
theory"6-2" and the Ottawa charter for health
promotion22 provides the framework for pro-
gramme development. All interventions are
planned and implemented in close col-
laboration with local community groups. Pilot
work began in 1987. The project was funded
by the National Health Research and De-
velopment Program of Health Canada in 1992
for a two year development and im-
plementation phase, and again in 1994 for three
years from September 1994 to December 1997.
To date, 39 coeur en sant& interventions have
been developed or adapted from existing pro-
grammes and implemented in St-Henri in-
cluding among others, school based smoking
prevention programmes for youth, smoking
cessation courses for adults, a quit and win
smoking cessation contest, a heart healthy re-
cipe contest, heart healthy nutrition courses for
adults, a grocery store campaign, heart healthy
menus in local restaurants, a walking club,
cholesterol and blood pressure screening
events, production and diffusion of heart health
videos, and a weekly heart health column in
the local press.23
The coeur en sante programme is dis-

tinguished by its careful and thorough ad-
aptation to a low income, low education
population and by its relatively small budget
compared with its American and Finnish pre-
decessors. The overall objective of the research
is to evaluate the impact of the programme
on the prevalence of selected mediating and
behavioural risk factor outcomes. As a reference
for future publications on study results, we
describe in this paper the evaluation design,
data collection methods, and selected results
from surveys undertaken to date and we discuss
the implications of decisions made to ensure
that the evaluation remains within budget. It
is of note that each intervention of the pro-
gramme is subjected to formative, im-
plementation and, when applicable, impact
evaluation.23 In addition, identification of bar-
riers and facilitators to the institutionalisation
of longer term survival of the interventions in
local community groups and health and social
service centres, is being undertaken in a sub-
study. However, this paper addresses only the
evaluation of the impact of the overall pro-
gramme of interventions.

EVALUATION DESIGN
Although case-control methodology for evalu-
ating community based interventions has been
advocated as quicker, less costly, and better
suited to assess confounding by factors as-
sociated with the intervention than the more
usual cohort approach,8 there are to date, few

precedents. The study design to evaluate the
impact of the coeur en sante programme is
modelled on the evaluation designs used
in the Stanford five-city project,'3 and the
Pawtucket heart health program'5 but is
streamlined considerably because of budgetary
constraints. The prevalences of smoking, phys-
ical inactivity, high fat diet, and behaviours
to control blood pressure and cholesterol
are compared in St-Henri and a nearby
comparison neighbourhood called Centre-
Sud, before and after implementation of
the coeur en sante intervention programme.
Centre-Sud was matched to St-Henri on size,
geographic location, language spoken at home,
level of education, income sufficiency,24 and
CVD mortality.25 Both communities are re-
cognised health jurisdictions and are well
defined geographically by neighbourhood spe-
cific postal codes. Because the two com-
munities are close geographically and because
they share a common media market, we an-
ticipate that exposure to any other national or
provincial heart health promotion programmes
during the course of the study will be equi-
valent. Local heart health promotion efforts in
Centre-Sud and St-Henri (outside of the coeur
en sante programme) are monitored through
regular interviews with key contacts in the local
health and social service centres.

Because of the biases inherent in longitudinal
and repeat cross sectional study designs to
evaluate community based health promotion
programmes,2627 the impact of the coeur en
sante St-Henri programme is assessed in both
longitudinal cohort and independent sample
surveys. Although it is not expected that results
will be identical, observation of similar trends
in the two data sets will reinforce presumption
oftheir validity despite inherent biases. Baseline
data for both surveys were obtained in June
1992 from randomly selected, population
based samples in each of the intervention and
comparison communities. These samples will
be resurveyed in June 1997 to evaluate change
in these cohorts (the longitudinal cohort sur-
vey). Only persons still living within the study
communities or immediately adjacent areas will
be retained in the samples, so that in St Henri,
exposure to the coeur en sante programme
is maximised. Also in June 1997, risk factor
prevalence will be assessed in independent
samples in the two communities, and compared
with prevalences measured in June 1992 (the
independent sample survey).

In addition to the longitudinal cohort and
independent sample surveys, awareness of and
participation in coeur en sant& interventions
are monitored in three independent sample
surveys in St-Henri, because the behaviour
change models on which coeur en sante St-
Henri is based, suggest that these variables
are important prerequisites or precursors to
positive behaviour change. In addition, data on
these variables provide important information
on the extent of programme penetration into
the community, as well as on the characteristics
of the population reached by the programme.
Table 1 illustrates the design of the evaluation
of the coeur en sante programme.
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Table I Design of the evaluation of the coeur en sante St-Henri programme, 1992-97

Year

1992 1993 1994 1995 1996 1997

Longitudinal cohort sample June June
survey *
Independent sample survey June

Awareness and participation Jan Mart Mart
surveys (in St-Henri only)

Coeur en sant& programme

* Baseline sample for both the longitudinal cohort and independent sample surveys.
t In addition to awareness and participation, CVD risk factor behaviour is also measured.

Evaluation methods
ASSESSMENT OF PROGRAMME IMPACT

Baseline data on the prevalence and dis-
tribution ofthe targeted behavioural risk factors
for both the longitudinal cohort and in-
dependent sample surveys were collected in
June 1992 in a telephone survey of population
based random samples of adults aged 18-65
years in the intervention and comparison com-

munities.
Selection of subjects comprised a two stage,

neighbourhood cluster design.'4 The first stage
entailed the random selection of 1422 house-
holds in St-Henri and 1454 in the comparison
community from the May 1992 Bell Canada
telephone directory lists of residential sub-
scribers. This list provides the name, address
(including postal code), and telephone number
ofarea residents who subscribed to Bell Canada
in May 1992-85-90% of all private households
in the communities. The list excludes private
households with confidential telephone num-

bers (10-15%) and all business telephone num-
bers. All households selected were sent a letter
which described the study and informed the
household occupants that an interviewer would
telephone within the next two weeks, to select
one adult member ofthe household aged 18-65
years for an interview.

In the second stage of sampling, all house-
holds selected in the first stage were telephoned
by trained interviewers who requested that the
individual who answered the telephone list the
names and ages of all household members.
One adult was then randomly selected for the
interview, from among all adults aged 18-65
years living in the household. This procedure
took approximately two minutes. Households
located outside the study communities, those
in which there were no adults aged 18-65 years,

or those in which the subject selected spoke
neither French nor English were excluded. If
the subject selected was not available at the
time ofthe initial contact, the interviewer made
an appointment to complete the interview at a

convenient time. Households were telephoned
a minimum of 15 times including on evenings
and weekends before a "non-response" was

recorded.
Data on sociodemographic characteristics,

health status, mediating psychosocial variables,
and behavioural risk factors were collected in
35 minute telephone interviews, conducted in
either French or English. Selection of variables
studied was driven by the models underlying
programme development,23 as well as the feas-

ibility ofobtaining data in telephone interviews.
Psychosocial variables, considered to be me-
diating variables, included behaviour specific
measures of attitude, perceived self efficacy,
knowledge of community resources, social sup-
port for positive behaviour change, perceived
barriers to physical activity, and intentions to
undertake risk reducing behaviours. These
items were adapted from published meas-
ures.2..36 Questions on past and current use of
tobacco and on behaviours related to blood
pressure and cholesterol control (frequency of
medical check-ups, decreasing salt in diet, other
changes in diet, increase in physical activity,
stress control) were adapted from the Canadian
heart health surveys.37 Questions on physical
activity behaviour during leisure time and at
work were drawn from the 1988 Campbell's
survey,38 and high fat diet was measured using
a modification of the Kristal food habits
questionnaire39 adapted for telephone ad-
ministration and validated in the study popu-
lation against dietary history. Briefly, a "junk
food" score was obtained by summing scores
for nine high fat, low nutrient food items each
scored 1 to 3 depending on the frequency with
which they had been consumed in the last three
months. Data on sociodemographic char-
acteristics included age, gender, marital status,
level of education, principle activity in the past
12 months, language spoken at home, and
number of persons in the household. In ad-
dition, an income sufficiency indicator was cre-
ated by expressing total household income as
a function of the number of persons in the
household and then categorising income suf-
ficiency as insufficient, sufficient, or high ac-
cording to an adaptation of the 1991 Canadian
census classification.40 Questions on socio-
demographic characteristics as well as height
and weight were drawn from Canada's health
promotion survey.4' Data on exposure to spe-
cific coeur en sante interventions will be col-
lected in both the longitudinal cohort and
independent sample survey in June 1997, so
that a measure of dose of exposure to the coeur
en sante programme can be incorporated into
the analysis.

BASELINE COMPARISON OF ST-HENRI AND
COMPARISON COMMUNITIES
In St-Henri, 1422 households were selected
from the telephone directory list. Of those con-
tacted, 352 were ineligible for inclusion in the
survey. Of the remaining 1070 households, 86
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Table 2 Comparison of selected characteristics in St-Henn and the comparison community at baseline, Jtune 1992

St-Henn' Centre-Sud P value for
(n = 849) (n = 825) difference

Age (y) (mean (SD)) 38-0 (12 8) 36-9 (11 7) NS
Males (%)* 47-3 52-8 0 029
Language spoken at home (%)*: <00005
French 63-7 83-0
English 21-8 5-6
French and English 3-9 4-0
Other 10-6 7-5

Education attainment (%)*: NS
High school incomplete 27-1 22-6
High school complete 43-6 50 3
University complete 27-7 25-6
Other 1-7 1-5

Income sufficiency (%) 0-016
Insufficient 23 9 29-2
Sufficient 22-1 24-5
High 38-0 32-7
Missing 13 9 15-6

Blood pressure checked in past year (%)* 71-2 70-2 NS
Been told blood pressure high (%)* 19.0 18-7 NS
Takes blood pressure medication (%)* 44 40 NS
Cholesterol checked in past year (%)* 38-3 37-0 NS
Been told cholesterol high (%) 14-3 12 4 NS
Takes cholesterol lowering medication (%)* 2-1 11 NS
Current smoker (%)* 35-2 44-4 <0 0005
High fat diet (mean (SD)) 9-8 (1 9) 9-9 (1-8) NS
Physically inactive (%)*:

In leisure time 21-1 18-0 NS
At work 57-5 58-3 NS

Body mass index (kg/M2) (mean (SD)) 23-5 (4 2) 23-2 (4 3) NS

* Percentages were calculated excluding missing data.

(8 0%) could not be contacted; 849 persons
(79 3% of 1070) completed the interview and
135 persons (12 6%) refused. In Centre-Sud,
1454 households were selected. Of those con-
tacted, 393 were ineligible for inclusion in the
survey. Of the remaining 1061 households, 70
(6 6%) could not be contacted; 825 subjects
(77-8% of 1066) completed the interview and
166 persons (15-6%) refused.

Selected characteristics of subjects in the
intervention and comparison communities at
baseline are shown in table 2. The socio-
demographic profiles of the two communities
were similar to those in the 1991 Canadian
census,40 and the prevalences ofthe behavioural
risk factors measured were consistent with re-
cent provincial estimates.42 The intervention
and comparison communities were similar with
regard to age and educational attainment but
the distribution by gender, language spoken at
home, and income sufficiency differed. Socio-
demographic differences between the com-
munities will need to be accounted for in
analyses of programme effects on behavioural
outcomes. The prevalence of behavioural risk
factors was similar in the two communities with
the exception of smoking.
To minimise attrition from the longitudinal

cohort sample, two recontact surveys of the
baseline sample are planned to update tele-
phone numbers at which subjects can be con-
tacted. In the baseline survey, subjects provided
names, addresses, and telephone numbers of
two persons to contact in the event that the
subject could not be recontacted at follow up.
The first recontact survey was completed in
December 1992, six months after the baseline
survey. At that time 6-2% of the baseline cohort
could not be recontacted. Of the 1543 subjects
recontacted, 142 (9-2%) had changed tele-
phone numbers. A second recontact survey will
be conducted in February 1996. Data on risk

factor prevalence for the main study outcomes
(that is, prevalence of smoking, physical in-
activity, high fat diet, time of last blood pressure
and cholesterol check) will be collected in the
last recontact survey.

ANALYSIS
The main question to be addressed in the
analysis of data from both the longitudinal
cohort and independent sample surveys is: Has
the prevalence of the CVD risk factors of interest
decreased in the community exposed to the coeur
en sante programme compared with the matched
comparison community? The primary measure
of study outcome is the net change in the
prevalence of the behavioural risk factors of
interest - that is the decrease observed in St-
Henri relative to the decrease in the comparison
community in the age and sex standardised
prevalences of smoking, physical inactivity,
high fat diet, and behaviours related to blood
pressure and cholesterol control.

Because only two communities are studied,
an individual based analysis will be conducted
to assess the impact of the intervention pro-
gramme. This kind of analysis usually violates
the assumption regarding independence be-
tween units of analysis, because of a positive
intraclass correlation coefficient between re-
sponses of individuals within a community.
The error variance in the individual level ana-
lysis will be underestimated and the type I error
rate inflated.44 Our analyses will use the recently
published intraclass correlation coefficients of
the city-year component of variance as es-
timated in the Minnesota heart health pro-
gramme for 23 variables including % regularly
physically active in leisure time, % hyper-
tensive, % currently smoking, and body mass
index to obtain estimates of standard error,
according to the methods suggested by Hannan
et al.43
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Samples for the awareness and participation
surveys are selected using the same sampling
strategy described above for the impact surveys.
Because the telephone directory lists are up-
dated biweekly, a new list is purchased during
the month preceding the survey and samples
are selected from the new lists. Data for the
January 1993 and March 1994 awareness and
participation surveys were collected in 10 min-
ute, telephone administered interviews con-
ducted in either French or English. Subjects
were asked general questions about awareness
of and participation in coeur en sante in-
terventions, as well as separate questions about
each ofthe interventions which had taken place
in St-Henri in the 12 months preceding the
interview. Data were also collected on socio-
demographic characteristics of subjects, and, in
the March 1994 survey, on selected behavioural
risk factors, and stages of readiness to effect
behavioural change.3544 Multivariate logistic re-
gression analyses were used to identify socio-
demographic characteristics associated with
awareness and participation.
A total of 946 households were selected for

the January 1993 awareness and participation
survey. Of those contacted, 297 households
were ineligible for inclusion in the survey. Of
the remaining 649 households, 14-6% could
not be contacted; 71% of subjects selected
(n=461) completed the interview and 14-3%
refused to participate.
A total of 724 households were selected for

the March 1994 awareness and participation
survey. Of those contacted, 154 were ineligible
for inclusion in the survey. Of the remaining
570 households, 9 1% could not be contacted;
387 persons (67-9% of 570) completed the
interview and 131 persons (23-0% of 570)
refused to participate.

In January 1993, 64- 1% of respondents had
heard about one or more coeur en sante St-
Henri interventions, and 21 3% had par-
ticipated in one or more interventions. Fifteen
months later, 72-9% had heard about one or
more interventions, and 33-7% had par-
ticipated in one or more interventions. Aware-
ness of specific interventions in January 1993
ranged from 3-9% to 36-2%, and from 4 0%
to 37 -1% in March 1994. Participation in coeur
en sante interventions ranged from 0 0% to
5-6% in January 1993 and from 0 0% to 25-6%
in the March 1994 survey. Awareness and par-
ticipation were higher for interventions that
were easily accessible to participants such as a
weekly heart health column in the local news-
paper or which were available in the context of
other community events in which subjects were
already participating, such as heart health ac-
tivities held during annual sidewalk sales by
local retailers. Also, multivariate analysis sug-
gested that awareness and participation were
higher among females, persons aged 45-65
years, those with low education, and those who
had lived in the community five or more years.

Discussion
A major public health challenge for the 1990s
is to discover effective and cost efficient strat-

egies to prevent the development of CVD,
particularly in underprivileged communities
which have higher CVD mortality than the
general population and where poverty, crime,
domestic violence, lack of food, drug abuse,
and alcoholism are perceived by the population
to be more immediate and important problems.
Programme planners with limited budgets will
have to draw on the lessons leamed from Stan-
ford, Pawtucket, Minnesota, North Karelia,
and others to make informed decisions about
strategies which are likely to be most ap-
propriate, applicable, and cost-effective in their
target populations. It is imperative that such
efforts be evaluated, but again, the challenge
is to discover credible methods of evaluation
in times of fiscal restraint, which are able to
demonstrate impact against a marked secular
trend ofdecreasing CVD risk factor prevalence.
This is particularly challenging given that pre-
vious initiatives using state of the art evaluation
methodologies have failed to demonstrate re-
markable impacts of community based pro-
grammes on the prevalence ofCVD risk factors.
One of the first Canadian experiences of a

multifactorial, community based, heart health
promotion programme is the coeur en sante
St-Henri programme developed for a poor,
inner city neighbourhood with high levels of
CVD morbidity and mortality. The strategies
selected to evaluate the impact of coeur en
sante represent a compromise between main-
taining the cost of the evaluation within budget
while attempting to optimise the scientific va-
lidity of the study design and methods. Perhaps
one of the more important contributions of the
coeur en sante evaluation will be the assessment
of the relative advantages and disadvantages of
the various evaluation strategies used - lessons
that could eventually be incorporated into the
routine evaluation of heart health promotion
programmes by public health agencies that do
not have access to research grants or large
budgets for conducting complex evaluations.
The evaluation design selected to measure

impact incorporates assessment ofstudy results
in both longitudinal cohort and independent
sample surveys. In addition, repeated in-
dependent sample surveys measure awareness
of and participation in the coeur en sante pro-
gramme interventions. Choices made to limit
the cost of the evaluation were (i) inclusion of
one rather than multiple pairs of communities,
(ii) a single rather than multiple follow up
observations, (iii) use of telephone survey
methodology for data collection rather than
in person interviews and/or measurement of
physiological and anthropometric risk factors,
and (iv) exclusion ofCVD morbidity and mor-
tality as outcomes. The following paragraphs
discuss these choices and their possible impact
on the validity of the results.
Although the study design retains the most

essential features of a community trial, there
are only two communities studied. Koepsell
et al26 discussed the difficulties of achieving
comparable study groups in community based
health promotion research, when random al-
location is not possible and when cost and
feasibility limit the number of communities
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which can be studied. In order to minimise the
main problem - the increased risk of a major
imbalance between groups in important known
and unknown confounders - comparison
groups should be selected to resemble in-
tervention groups as closely as possible.

Similar to most community trials to date,
the comparison community in this study was
selected to resemble St-Henri as closely as
possible according to 1986 census data, the
most recently available data at the time of
study design. When data from the 1991 census
became available, it was apparent that although
the comparison community had not changed
dramatically, the population of St-Henri, which
had been almost exclusively Francophone, had
shifted to an Anglophone/Francophone mix,
and that there had been a decrease in the
proportion of persons classified as poor. These
changes were reflected in the June 1992 base-
line survey. Although coeur en sante offers
several interventions in English, most are
offered in French only. In addition, data from
surveillance of awareness of and participation
in the coeur en sante programme suggest that
Anglophone involvement in the programme is
disproportionately low. The net effect of these
trends is possibly attenuation of results, since
the programme's impact will have to be studied
in the subgroup of Francophones only, thereby
reducing study power.
Coeur en sante incorporates single rather

than multiple follow up observations in the
longitudinal cohort and independent sample
surveys. In contrast, the three recent American
studies have examined outcomes in more com-
plex study designs. For example, the Minnesota
heart health project used a cross community
multiple times series model in which up to nine
annual surveys in each of six communities were
planned. According to Salonen et al27 the effects
of the intervention can be better estimated
by the interaction term in a general repeated
measures model that includes type of com-
munity (intervention or reference) and time of
observation with regard to the hypothesised
start of intervention effects. This weakness in
the coeur en sante study design is mitigated
to a certain degree by measurement of the
outcomes of interest in the March 1994 and
March 1995 awareness and participation sur-
veys in St-Henri. Thus, depiction of trends in
CVD risk factor prevalence in St-Henri, at
least, is possible in four separate independent
sample surveys. Also, data on risk factor be-
haviours will be collected in the last recontact
surveys of the baseline cohort, in February
1996, providing data from three points in time
for the longitudinal cohort study.

Perhaps one of the more difficult design
decisions was to adopt less costly telephone
survey methodology for the measurement of
risk factor outcomes, even though the validity
of telephone self reports of the outcomes of
interest was not known. Our experience to date
suggests that telephone survey methodology is
feasible and can yield representative samples
at low cost in low income communities where
phone ownership is high. Comparison with
the census data suggested that there were no

important selection biases in the samples. In
addition, the prevalence of behavioural risk
factors were consistent with recent provincial
estimates. The applicability of this method-
ology in communities with low phone own-
ership, however, is limited. Investigators
studying these communities will be obliged
to balance the low cost of telephone survey
methodology against the possibility of im-
portant selection biases in their samples, espe-
cially in poor communities where phone
ownership is directly linked to income.
The cost of conducting a telephone survey

will vary with the amount of time and effort
required to develop and pretest the survey in-
strument and methods, the availability and cost
of a sampling frame, the sample size, the cost
of hiring the data collection and processing
staff including research assistants, interviewers,
data entry clerks, and programmers, the length
of the questionnaire, the desired response rate,
the extent and complexity of data analysis, as
well as the resources already available within
the host institution. We estimate that, excluding
the start up costs of developing and pretesting
the survey instruments and methodology, the
cost of a coeur en sant6 telephone survey ranges
between $10000 and $50000 Canadian. The
awareness and participation surveys fall in the
lower range of this estimate (mostly because of
the smaller sample sizes) while the baseline
survey and its follow up surveys fall in the
upper range of the estimate.
The use of telephone survey methodology

necessarily excludes in person interviews and
clinical measurement of anthropometric and
physiological risk factors, so that validation of
self reports is not possible. Recently self reports
of CVD risk factors obtained by telephone
survey were validated against objective meas-
ures in a non-representative rural white popu-
lation.45 Overall, the prevalence of smoking
was underreported by 17%. Sensitivity for self
reported smoking behaviour was 77% for men
and 86% for women, indicating a moderate
amount of misclassification, especially among
men. Non-smokers accurately classified them-
selves as non-smokers. Consistency of tele-
phone self reports of smoking among white,
non-Hispanics has been reported to be high
(Kappa = 0_90).46 Our telephone measure of
high fat diet was validated in the St-Henri
population against diet history. Results showed
a correlation of 0-49 against the percentage
total calories from fat, and a test-retest Kappa
coefficient of 0 90. These results are among
the most promising reported to date for short
dietary measures.
Our measures of physical activity and of

behaviours related to blood pressure and cho-
lesterol control have not yet been validated.
However, reported consistency for telephone
self reports of a recent blood pressure check
and recent cholesterol check among white non-
Hispanics was high (Kappa=0 85 and 0-83,
respectively)." Consistency of self reported
measures of physical activity were lower, in the
range of 0 60. Self reports of other CVD risk
factors including obesity (height and weight)
high blood pressure, hypercholesterolaemia,
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and diabetes are obtained in the coeur en sante
study. Although reported consistency among
white non-Hispanics was high (hypertension
Kappa = 1 00; hypercholesterolemia Kappa =
0 88; body mass index Kappa=0 97; diabetes
Kappa=0 85),47 sensitivities in telephone sur-
veys were low (74%, 43%, 44%, and 75%,
respectively).45

Risk factor misclassification is a distinct and
important threat to validity in the coeur en
sante study, especially if it is differential in St-
Henri and Centre-Sud. Reports to date suggest
that there is some evidence ofmoderate validity,
at least for self reports of smoking, high fat diet
and behaviours related to blood pressure and
cholesterol control. Further validation research
is required on these measures as well as on
telephone self-reports of physical activity.
The coeur en sante excludes systematic as-

sessment of changes in the environment related
to the programme such as increases in the
availability of healthy foods, access to smoke
free areas or number of opportunities for edu-
cation about heart health. It also excludes sys-
tematic assessment of the impact of the coeur
en sante programme on the activities of other
Montreal area agencies or groups that are con-
cerned with heart health. Finally, the pro-
gramme excludes CVD morbidity and
mortality as outcomes because of the cost to
set up and maintain an adequate surveillance
system and because of the low power to detect
change in the short term. By contrast, the
Stanford five city, Pawtucket, and Minnesota
projects have developed CVD morbidity and
mortality criteria collaboratively to permit
eventual pooling of data.'5 Exclusion of these
outcomes from the coeur en sante study will
not affect the validity of results on risk factor
prevalence.

CONCLUSIONS
The coeur en sante St-Henri research and de-
monstration project is one of the first Canadian
attempts to diffuse knowledge acquired from
earlier community based initiatives to a low
income, low education population with high
rates of CVD morbidity and mortality. Evalu-
ation of the impact of the coeur en sante pro-
gramme poses special challenges in terms of
making choices to optimize validity yet main-
tain cost. The implications of these choices
must be taken into consideration in eventually
interpreting the results.
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